

CHAPTER 12:  SWAPS

END-OF-CHAPTER QUESTIONS AND PROBLEMS

1.
(Interest Rate Swaps) The two primary risks associated with interest rate swaps are market risk and credit risk.  For a receive fixed swap, market risk is encountered when interest rates rise, resulting in a loss of swap market value. For a receive fixed swap, credit risk is encountered when interest rates fall, resulting in a gain of swap market value and hence a potential credit loss if the counterparty fails. For a receive floating swap, market risk is encountered when interest rates fall, resulting in a loss of swap market value. For a receive floating swap, credit risk is encountered when interest rates rise, resulting in a gain of swap market value and hence a potential credit loss if the counterparty fails.
2.
(Constant Maturity Swap) A constant maturity swap is similar to a basis swap. One party pays a floating rate such as LIBOR and the other party pays another floating rate represented by the yield on a security with a maturity longer than the reset period. In other words, if the swap settles every six months, one party pays a rate on a security with longer than six months’ maturity. Typically this is the yield on a security with a maturity in the range of two to five years. In dollar-denominated swaps, that rate is often referred to as the Constant Maturity Treasury (CMT) rate. The CMT rate is the yield on a U.S. Treasury note with a maturity closest to the maturity of interest. Naturally there is not always a Treasury note with precisely the desired maturity. In that case, however, the parties agree that the CMT rate will be interpolated from the rates on securities with maturities slightly above and below the desired maturity. Also, the Federal Reserve publishes its own estimate of the CMT rate, which is often used.
3.
(Structure of a Typical Interest Rate Swap) 


Floating payment:
$30,000,000(0.072)(90/360) = $540,000


Fixed payment:

$30,000,000(0.07)(90/360) = $525,000


The net payment is that the floating payer pays $15,000.

4.
(Structure of a Typical Currency Swap) 


Dollar payment:

$10,000,000(0.09)(181/360) = $450,000


Swiss franc payment:
SF15,000,000(0.08)(181/360) = SF603,333


Each party makes their respective payments.  There is no netting.

5.
(Structure of a Typical Equity Swap) 


Fixed payment:

$100,000,000(.055)(180/360) = $2,750,000


Equity payment:

$100,000,000((1275.89/1215.52 )– 1)) = $4,966,599


The net payment is that the party paying equity pays $2,216,599.

6.
(Pricing and Valuation of Interest Rate Swaps) The dealer is indicating that it will enter into a swap to be the fixed-rate payer (and floating-rate receiver) at a rate of 7.60 + 0.10 = 7.70 or the fixed-rate receiver (and floating-rate payer) at a rate of 7.60 + 0.15 = 7.75

7.
(Structure of a Typical Currency Swap) In a currency swap, the two parties agree to make interest payments to each other in different currencies.  If both currencies are the same, then the currency swap would involve each party making interest payments in the same currency, which would make it an interest rate swap.  The case of currency swaps with both payments at floating rates or both payments at fixed rates would not apply here.  This argument applies only to currency swaps with one payment at a fixed rate and one at a floating rate.

8.
(Pricing and Valuation of Currency Swaps) A currency swap to 



Pay SF floating



Receive ¥ floating


Plus a currency swap to



Pay ¥ floating



Receive SF fixed


is equivalent to a plain vanilla interest rate swap to



Pay SF floating



Receive SF fixed

9.
(Interest Rate Swap Strategies) The bank receives LIBOR plus 300 basis points.  It could enter into a swap to pay LIBOR and receive the fixed rate of 7.25 percent.  The LIBOR components of these payments would offset, leaving it with a net receipt of 7.25 plus 0.03 = 10.25 fixed.  The payment dates and terms (days/360, etc.) on the loan and the swap would need to be the same.

10.
(Currency Swap Strategies) The manager would continue to hold the euro-denominated bond, generating interest in euros, and would enter into a currency swap to pay euros and receive pounds.  The currency swap would have notional principal of €46.15 million and ₤30 million.  Its interest payment dates and maturity date would have to match those of the bond.

Thus, at the start the swap there would be a receipt of €46.15 million and a payment of ₤30 million, which are equivalent amounts.  So there is no net cash inflow or outflow.

The euro-denominated bond will continue to receive interest at 5.2 percent, while the swap will result in payment of interest in euros at 5.7 percent and receipt of interest in pounds at 4.9 percent.  Note that the swap payment in euros does not match the bond interest payment in euros, but this problem cannot be avoided.  The swap rate is simply not the bond rate. The swap will result in a net outflow of euros, but interest will be received in pounds.

At the end of the swap, there would be a payment of €46.15 million and receipt of ₤30 million on the swap, which would not be equivalent amounts.

The net effect is that the original bond remains in place, but the swap payments will approximate the effect of selling the euro-denominated bond and investing the proceeds in the pound-denominated bond.

11.
(Equity Swap Strategies) First proposal:  The executive enters into a swap to pay the dealer the return on 5 million shares, while the dealer pays the executive a fixed rate. 

Second proposal:  The executive enters into a swap to pay the dealer the return on 5 million shares, while the dealer pays the executive a floating rate such as LIBOR.

Third proposal:  The executive enters into a swap to pay the dealer the return on 5 million shares, while the dealer pays the executive the return on a diversified stock portfolio.


In all cases, the notional principal is 5 million x $20 = $100.

12.
(Pricing and Valuation of Interest Rate Swaps) a.  The discount bond prices are as follows:



Term

Rate

Discount Bond Price



90 days

7.00%

B0(90) = 1/(1 + 0.07(90/360)) = 0.9828



180 days

7.25

B0(180) = 1/(1 + 0.0725(180/360)) = 0.9650



270 days

7.45

B0(270) = 1/(1 + 0.0745(270/360)) = 0.9471



360 days

7.55

B0(360) = 1/(1 + 0.0755(360/360)) = 0.9298


The fixed rate is
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b.
The first net payment is based on a fixed rate of 7.34 percent and a floating rate of 7 percent:



Fixed payment:

$35,000,000(0.0734)(90/360) = $642,250



Floating payment:

$35,000,000(0.07)(90/360) = $612,500


The net is that the party paying fixed makes a payment of $29,750

c.
The new discount bond prices are as follows:



Term

Rate

Discount Bond Price



60 days

6.8%

B30(90) = 1/(1 + 0.068(60/360)) = 0.9888



150 days

7.05

B30(180) = 1/(1 + 0.0705(150/360)) = 0.9715



240 days

7.15

B30(270) = 1/(1 + 0.0715(240/360)) = 0.9545



330 days

7.20

B30(360) = 1/(1 + 0.0720(330/360)) = 0.9381


For a $1 notional principal, the value of the remaining fixed payments is 



0.0734(90/360)(0.9888 + 0.9715 + 0.9545 + 0.9381) + 0.9381 = 1.008786


(note:  for all calculations, a computer was used to obtain the highest precision).


For a $1 notional principal, the value of the remaining floating payments is



(1+ 0.07(90/360))(0.9888) = 1.0060976


The value of the swap is, therefore,



$35,000,000(1.0060976 – 1.008786) = –$94,096

13.
(Pricing and Valuation of Currency Swaps) a.  The dollar notional principal is $35,000,000.  The equivalent in pounds is $35,000,000/$1.60 = ₤21,875,000.


b.
The discount bond prices are found as follows:



In dollars:  



Term

Rate

Discount Bond Price



180 days

7.00%

B0(180) = 1/(1 + 0.07(180/360)) = 0.9662



360 days

7.25

B0(360) = 1/(1 + 0.0725(360/360)) = 0.9324



540 days

7.45

B0(540) = 1/(1 + 0.0745(540/360)) = 0.8995



720 days

7.55

B0(720) = 1/(1 + 0.0755(720/360)) = 0.8688


The fixed rate is
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In pounds:



Term

Rate

Discount Bond Price



180 days

6.50%

B0(90) = 1/(1 + 0.065(180/360)) = 0.9685



360 days

7.10

B0(180) = 1/(1 + 0.0710(360/360)) = 0.9337



540 days

7.50

B0(270) = 1/(1 + 0.075(540/360)) = 0.8989



720 days

8.00

B0(360) = 1/(1 + 0.08(720/360)) = 0.8621


The fixed rate is
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c.
First determine the fixed and floating rates in each currency.


Dollars:



Floating:

$35,000,000(0.07)(180/360) = $1,225,000



Fixed:

$35,000,000(0.0716)(180/360) = $1,253,000


Pounds:



Floating:

₤21,875,000(0.065)(180/360) = ₤710,938



Fixed:

₤21,875,000(0.0753)(180/360) = ₤823,594


i.
Dollar fixed payment:
$1,253,000



Pound fixed payment:
₤823,594


ii..
Dollar fixed payment:
$1,253,000



Pound floating payment:
₤710,938


iii.
Dollar floating payment:
$1,225,000



Pound floating payment:
₤710,938


iv.
Dollar floating payment:
$1,225,000



Pound fixed payment:
₤823,594

d.
We first find the new discount bond prices:



In dollars:  


Term

Rate

Discount Bond Price


60 days

6.80%

B120(180) = 1/(1 + 0.068(60/360)) = 0.9888


240 days

7.05

B120(360) = 1/(1 + 0.0705(240/360)) = 0.9551


420 days

7.15

B120(540) = 1/(1 + 0.0715(420/360)) = 0.9230


600 days

7.20

B120(720) = 1/(1 + 0.072(600/360)) = 0.8929



In pounds:


Term

Rate

Discount Bond Price


60 days

6.40%

B120(180) = 1/(1 + 0.064(60/360)) = 0.9894


240 days

6.90

B120(360) = 1/(1 + 0.069(240/360)) = 0.9560


420 days

7.30

B120(540) = 1/(1 + 0.073(420/360)) = 0.9215


600 days

7.45

B120(720) = 1/(1 + 0.0745(600/360)) = 0.8895


Find the value of the remaining payments per notional principal of $1 or ₤1.



Dollars:



Fixed:  0.0716(180/360)(0.9888 + 0.9551 + 0.9230 + 0.8929) + 0.8929 = 1.027456786



Floating:  (1 + 0.07(180/360))(0.9888) = 1.02340145



Pounds:



Fixed:  0.0753(180/360)(0.9894 + 0.9560 + 0.9215 + 0.8895) + 0.8895 = 1.03098132



Floating:  (1 + 0.065(180/360))(0.9894) = 1.0216029


Then the value of the payments are as follows:



Dollars:



Fixed:
$35,000,000(1.027456786) = $35,960,988



Floating:  $35,000,000(1.02340145) = $35,819,051



Pounds:



Fixed:  ₤21,875,000(1.03098132) = ₤22,552,716



Floating:  ₤21,875,000(1.0216029) = ₤22,347,563



Then we convert the pounds to dollars:



Fixed:  ₤22,552,716($1.42) = $32,024,857



Floating:  ₤22,347,563($1.42) = $31,733,540


Then, the values of the swaps to receive pounds and pay dollars are as follows:


i.
Pounds fixed, dollars fixed:  $32,024,857 – $35,960,988 = –$3,936,130


ii.
Pounds fixed, dollars floating:  $32,024,857 – $35,819,051 = –$3,794,193


iii.
Pounds floating, dollars floating:  $31,733,540 – $35,819,051 = –$4,085,511


iv.
Pounds floating, dollars fixed:  $31,733,540 – $35,960,988 = –$4,227,447

14.
(Pricing and Valuation of Equity Swaps) a.  
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b.
Swap 1 (pay fixed rate, receive equity return)


Fixed payment:  $60,000,000(0.0987)(90/360) = $1,480,500


Equity payment:  $60,000,000((5609.81/5514.67) – 1) = $1,035,130


Net payment:  $1,035,130 – $1,480,500 = –$445,370


Swap 2 (pay floating rate, receive equity return)


Floating payment:  $60,000,000(.09)(180/360) = $1,350,000


Equity payment:  $1,035,130 (see above)


Net payment:  $1,035,130 – $1,350,000 = –$314,870


Swap 3 (pay one equity return, receive other equity return; refer to these as equity 1 and equity 2)


Equity 2 payment:  $60,000,000((1231.94/1212.98) – 1) = –$937,856


Equity 1 payment:  $1,035,130 (see above)


Net payment:  $1,035,130 – $937,856 = $97,274

c.
The values of the remaining payments per $1 notional principal are as follows:


Floating:

(1 + 0.09(90/360))0.9888 = 1.011041529


Fixed:

0.0987(90/360)(0.9888 + 0.9715) + 0.9715 = 1.019832606


Equity 1:

(5499.62/5514.67) = 0.997270916


Equity 2:

(1201.45/1212.98) = 0.990494485


The values of the swaps are as follows:


Receive equity 1, pay fixed :  $60,000,000(0.997270916 – 1.019832606) = –$1,353,701


Receive equity 1, pay floating:  $60,000,000(0.997270916 – 1.011041529) = –$826,237


Receive equity 1, pay equity 2:  $60,000,000(0.997270916 – 0.990494485) = $406,586

15.
(Interest Rate Swap Strategies) 

Your liability on the pension fund


– 8 %

Your return from the floating-rate note

+ LIBOR + 2 ½ %

Your payment to the swap dealer


– LIBOR

Your payment received from the swap dealer

+ 6 %

Total





+ ½ %

The payment should be approximately one half of this since it is semi-annual pay.  Of course, different payment terms would alter these results slightly.

16.
(Equity Swap Strategies and Currency Swap Strategies) Its current position is



+ € fixed

–  € floating


First, enter into a currency swap to pay dollars fixed and receive euros floating:



+ € floating

–  $ fixed


The combination of these two swaps is equivalent to



+ € fixed

– $ fixed


Now enter into an equity swap to pay the S&P 500 return and receive dollars fixed:



– S&P500



+ $ fixed


Leaving an overall position of



+ € fixed

– S&P500


Note that it has three swaps in place, but the cash flows net out to the pattern it wants.

17.
(Equity Swap Strategies) The firm would like to effectively sell $300,000,000(0.10) = $30,000,000 of stock and buy an equivalent amount of bonds.  It can do this using a swap in which it pays the return on the stock and receives the return on a bond index that it considers representative of the return on the bonds it would otherwise buy.   The stock payments would in all likelihood be pegged to an index that would be representative of the stock it would otherwise sell. Thus, the firm would enter into a swap on $30,000,000 notional principal, promising to make payments of the total return on stock index and receive the total return on a bond index.  The total return includes dividends and capital gains on the stock and coupon interest and capital gains on the bonds.

18.
(Pricing and Valuation of Currency Swaps) First determine the payments on the swap:



Pay:
$10,000,000(0.04) = $400,000



Receive:
₤6,250,000(0.035) = ₤218,750

There are two payments.  On each, the American pays $400,000 and receives ₤218,750.  Thus, each payment can be viewed as a forward contract on the pound, denominated in dollars, with a rate of $400,000/₤218,750 = $1.8286.  For example, the American can view each payment as a long forward contract in which he will pay $400,000 and receive ₤218,750.

Because the swap is correctly priced, the sum of the values of the two contracts has to be zero.  One contract, however, has positive value, and one has negative value.  Without more information, we cannot actually determine the value of each contract, but we know that one is positive and the other negative.  Otherwise, an arbitrage opportunity would be available.
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